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Polynitrogen  Chemistry 


Karl  Christy  William  Wilson,  Ashwani  Vij,  Vandana  Vij,  Robert  Corley,  Jeny  Boatz,  Stefan 
Schneider,  Thorsten  Schroer,  Ross  Wagner,  Ralf  Haiges,  David  Dixon,  David  Feller,  Mark 
Gordon,  Heather  Netzloff,  and  Don  Jenkins 


ERC  and  Space  and  Missile  Propulsion  Division,  Air  Force  Research  Laboratoiy  Edwards  Air  Force  Base,  CA 
93524,  Loker  Research  Institute,  University  of  Southern  California,  Los  Angeles,  CA  90089,  Pacific  Northwest 
National  Laboratory,  Richland  WA  99352,  Department  of  Chemistry,  Iowa  State  University,  Ames,  IA  50011,  and 
Department  of  Chemistiy,  University  of  Warwick,  Coventry  CV4  7AL,  UK 
karl.christe@edwards.af.mil 


Under  combined  DARPA,  AFOSR,  NSF,  and  DOE  sponsorship,  we  have  continued  our 
work  in  polynitrogen  chemistry.  We  have  successfully  prepared  and  characterized  numerous 
polyazido  compounds,  such  as  As(N3)3,  Sb(N3)3,  As(N3)5,  Sb(N3)5,  As(N3)6\  Sb(N3)6\  Te(N3)4, 
Te(N3)6  P(N3)6\  and  B(N3)4',  and  have  studied  the  combination  of  N5+  with  some  of  these 

anions.  Most  of  these  compounds  are  extremely  energetic  and  shock  sensitive. 

We  have  studied  the  reactions  of  the  NF4+  and  N2F3+  cations  with  HN3  in  HF  solution. 
The  synthesis  of  the  N7"  anion  was  also  pursued  by  preparing  and  characterizing  R3SiNCl2  and 
(R3Si)2NCl  compounds.  Although  their  chlorine  atoms  could  not  be  replaced  by  azido  groups, 
the  reaction  of  the  latter  with  HF/MF5  resulted  in  the  isolation  of  salts  of  the  novel 
monochloroammonium  cation. 

Enthalpies  of  formation  were  calculated  for  gas  phase  N3,  N3\  N5+,  and  N5'  from  ab  initio 
molecular  orbital  theory.  Stability  calculations  were  carried  out  for  solid  Ns+N3'  and  Ns^Ns', 
using  these  values  and  lattice  energy  estimates. 

The  possible  existence  of  FN5  was  studied  both  experimentally  by  FT-IR  spectroscopy  of 
the  volatile  decomposition  products  from  the  thermolysis  of  (N5+)2SnF62'  and  computationally 
using  a  RRKM  analysis. 
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